Transgenic mice expressing the human C99 terminal fragment of betaAPP: effects on cytochrome oxidase activity in skeletal muscle and brain.
In order to furnish a combined model of relevance to human inclusion-body myopathy and Alzheimer's disease, transgenic mice expressing human betaAPP-C99 in skeletal muscle and brain under the control of the cytomegalovirus/beta-actin promoter were produced (Tg13592). These transgenic mice develop Abeta deposits in muscles but not in brain. Cell metabolic activity was analyzed in brain regions and muscle by cytochrome oxidase (CO) histochemistry, the terminal enzyme of the electron transport chain. By comparison to age-matched controls of the C57BL/6 strain, CO activity was selectively increased in dark skeletal muscle fibers of Tg13592 mice. In addition, only increases in CO activity were obtained in those brain regions where a significant difference appeared. The CO activity of Tg13592 mice was elevated in several thalamic nuclei, including laterodorsal, ventromedial, and midline as well as submedial, intralaminar, and reticular. In contrast, the groups did not differ in most cortical regions, except for prefrontal, secondary motor, and auditory cortices, and in most brainstem regions, except for cerebellar (fastigial and interpositus) nuclei and related areas (red and lateral vestibular nuclei). No variation in cell density and surface area appeared in conjunction with these enzymatic alterations. The overproduction of betaAPP-C99 fragments in brain without (amyloidosis did not appear to affect the metabolic activity of structures particularly vulnerable in Alzheimer's disease.